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INTRODUCTION
Collecting duct carcinoma (CDC) accounts for <1% of all the renal carcinomas. Reports suggest that this tumor arises from the collecting duct epithelium in contrast to majority of the renal cell carcinoma which arises from the proximal tubular epithelium. [1] Evidence of its origin from the collecting duct is supported by its location in the renal medulla, architectural similarity to the distal collecting duct tubules, atypical hyperplasia of the collecting duct epithelium adjacent to the neoplasm and immunohistochemical markers. [2] [3] [4] It was first reported by Foot and Papanicolaou in 1949. [5] CDC is characterized by distinct clinicopathological features, aggressiveness, and poor prognosis which distinguishes it from rest of the Renal Cell Carcinoma. [6] In view of lesser number of cases and aggressive clinical behavior, we present a case of CDC along with brief review of literature.
CASE REPORT
A 65-year-old female presented with painless hematuria for 2 months. Contrast-enhanced computed tomography (CT) revealed a cystic area in the right kidney measuring about 3 cm in size with uniform wall thickening. No solid elements were identified. Foci of calcifications were seen in the middle part of the cyst. Both poles were normal [ Figure 1a ]. Based on the imaging findings, a clinicoradiological diagnosis of renal cyst with uniform wall thickening favoring renal hydatid cyst was made. The old age of the patient, persistent hematuria along with the presence of minimally complicated cyst with thickened wall on radiology which was centered in the medulla of the kidney prompted the surgeon to perform a radical nephrectomy. Specimen was sent for histopathological examination. Gross examination revealed a mass measuring 3.5 cm in diameter arising from the anterolateral surface of the kidney. Cut surface showed a mass centered in the medulla, was partially cystic, partially firm in consistency. Peripheral area was firm and white, whereas center of the mass was soft, showing small papillary fronds with areas of necrosis [ Figure 1b and c]. Sections processed showed an irregular tumor mass with infiltrative margins disposed in angulated tubules and tubulopapillary pattern [ Figure 2a -c]. In places, diffuse arrangement of tumor cells was noted. Tumor cells were round to oval with hyperchromatic nuclei and prominent nucleoli (Fuhrman grade 3/4) [ Figure 3a ]. Hobnail pattern of tumor cells was also noted [ Figure 3b ]. Infiltrative margins showed marked desmoplasia with areas of hyalinization and calcification [ Figure 2c ]. Cortex was infiltrated by the tumor cells with extension in between surrounding normal tubules and glomeruli [ Figure 2a 
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Case Report in the tubular lining were noted at the junction of tumor and cortex [ Figure 3c ]. Normal appearing transitional epithelium at the pelviureteric junction ruled out the possibility of gland forming urothelial carcinoma. [ Figure 3d ] Lymph node sent separately showed no tumor deposits with infiltration by tumor in the surrounding fibrofatty tissue [ Figure 4a ].
Based on these findings, a differential diagnosis of CDC, medullary carcinoma, Gland-forming urothelial carcinoma, mucinous tubular, and spindle cell carcinoma of the kidney was considered. Immunohistochemistry for CD10, CK7, High Molecular Weight Cytokeratin, and p63 was done. Tumor cells displayed diffuse positivity for CK7 and HMWCK and were negative for CD10 and p63 [ Figure 4b -d]. Hence, the diagnosis of CDC was confirmed.
DISCUSSION
CDC is a rare variant of renal cell carcinoma with an aggressive clinical behavior. On extensive PubMed search, <100 cases have been reported in the literature so far. [7] It is histologically distinct from other variants owing to its origin from the collecting duct epithelium which is supported by its location in the renal medulla, architectural similarity to the distal collecting duct tubules, atypical hyperplasia/dysplasia of the collecting duct epithelium adjacent to the neoplasm and immunohistochemical reactivity with Ulex europaeus-1 lectin, peanut agglutinin, and high-molecular-weight cytokeratin (34bE12) similar to collecting duct cells. [2] [3] [4] CDC can occur at any age but is more common in young males. The average age of onset is 58 years, and 71.6% of the cases show male predilection. Its clinical presentation is nonspecific and may include symptoms of gross hematuria, backaches, weight loss, and a local mass.
Cystic renal masses pose diagnostic dilemma especially when they belong to Bosniak Type II and III, whereas Type I and Type IV The Bosniak criteria were introduced to allow the use of specific CT findings to help separate nonsurgical from surgical cystic masses and guide patient management. [7] These criteria use five separate categories (I, II, IIF, III, and IV). A Bosniak I cyst is a simple, uncomplicated cyst of the kidney. At CT, these cysts have a hairline-thin wall, do not contain calcifications or septations, and do not demonstrate contrast enhancement. These cysts are benign and require no further evaluation. [8] Bosniak II cysts are minimally complicated. They may demonstrate fine calcifications or a short segment of slightly thickened calcification in the cyst wall or septa. These include septated cyst, minimally calcified cyst, infected cyst, and high-density cysts. These are usually benign and require no follow-up. The goal is to avoid surgery in these lesions and to avoid surgical exploration which is usually needed in Type III cysts.
A Bosniak IIF cyst is a cyst that requires follow-up imaging to determine whether it is benign. These lesions may show several thin internal septations without measurable enhancement, a few nodular calcifications, and a smooth thickening of the cyst wall.
Bosniak III cysts are complicated cysts which may contain thick irregular walls and/or septa that demonstrate measurable enhancement. Septations are more numerous than in a Bosniak II cyst. These cysts have a reported 30%-100% chance of malignancy. Radiologically, these cysts cannot be confidently distinguished from a malignant neoplasm. Aside from cystic renal malignancy, the differential diagnosis for a Bosniak III cyst includes multilocular cystic nephroma, mixed epithelial and stromal tumor (MEST), metanephric adenoma, cystic oncocytoma, benign multiloculated cyst, complex septated cyst, hemorrhagic cyst, and renal abscess. [8] However, these cysts should be explored surgically.
Bosniak IV cysts contain enhancing nodular soft-tissue components and are considered malignant until proven otherwise. These cysts show irregularity of the margins and contain solid vascular elements. A small percentage of these lesions may have a benign pathology (e.g., MEST). Surgical resection is recommended. Although the imaging provides the clue to the diagnosis, definitive diagnosis is possible only on histopathological examination.
In our case, a 65-year-old female presented with painless hematuria. On radiological workup, a diagnosis of cystic lesion with uniform wall thickening favoring hydatid cyst was made. On histopathology, the mass turned out to be a malignant lesion. This emphasizes the role of histopathology in cases where the distinction between a Bosniak II and III cyst based on imaging is difficult. Siegel et al. documented interobserver variability in categorizing Bosniak II and III lesions . [9] This distinction holds importance because category II lesions owing to their benign nature are managed conservatively. Category III, on the other hand, is managed surgically as they are assumed to carry a greater risk of malignancy. There are recommendations to upgrade borderline category II/III cysts especially hyperdense cysts into category III. [10] The patient presented with a 2-month-old history of painless hematuria. On further workup, no retroperitoneal lymphadenopathy or distant metastasis was noted. This is in contrast to the usually aggressive behavior of this variant with 40% of the patients presenting with metastasis at presentation. [4] Metastasis to distant organs including bone and leptomeninges have been reported thus emphasizing the role of early detection and work up of any cystic solid mass lesion of the kidney involving the medullary area in an old patient. [4] Based on the histomorphological features, differential diagnosis considered were Medullary Renal Carcinoma, Mucinous Tubular and Spindle Cell Carcinoma of kidney and Gland forming Urothelial Carcinoma and CDC. Mean age at presentation of a medullary carcinoma is 22 years and is usually associated with Sickle cell disease or trait. Rest of the lesions present at an older age. Grossly, CDC and Medullary carcinoma are located in the central region of the kidney. Gland forming urothelial carcinoma may distend the pelvis or may appear as an ill-defined scirrhous mass involving the renal parenchyma, thereby mimicking a primary renal epithelial neoplasm. Microscopically, medullary carcinoma shows solid and reticular pattern. Mucinous tubular and spindle cell carcinoma are composed of tightly packed small elongated tubules in a pale mucinous stroma. CDC shows extensive permeation of the renal parenchyma with angulated tubules and tubulopapillary architecture in a desmoplastic stroma. CDC is characterized by immunohistochemical reactivity for Ulex europaeus-1 and high molecular weight keratin (34betaE12) and is negative for CD10. Medullary carcinoma is nearly always positive for Keratin AE1/ AE3, EMA, Low Molecular Weight Cytokeratin and negative for High Molecular Weight Cytokeratin. Mucinous tubular and spindle cell carcinoma show a complex immunophenotype displaying positivity for LMWCK, CK7, CK19 and 34betaE12, Ulex europaeus, and are negative for CD10. Gland forming Urothelial carcinoma shows reactivity for p63, CK7, and CK20.
CONCLUSION
Cystic renal masses pose a diagnostic challenge especially when they belong to Bosniak type II and III. Although imaging provides a clue to the nature of the lesion, histopathology supported by immunohistochemistry forms the mainstay of diagnosis. Any complex cystic mass of the kidney in an old patient should be carefully evaluated by imaging followed by an imaging-guided biopsy/surgery in cases of indeterminate cysts.
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